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Observations are reported on the variation in evaluation and management of 216 episodes of
fever in 690 patients on four services ofa university hospital. Twenty-two percent offebrile epi-
sodes were not commented upon in the medical record. Thirty percent of all fevers and 14% of
antibiotic-treated fevers were not evaluated with microbiologic cultures. The extent of evalua-
tion varied with service and varied directly with the height ofthe fever and the clinical recording
ofabnormality in temperature.
It is a common belief that physicians consider fever to be a cardinal manifestation
of disease, especially inflammatory or infectious illness. However, there often ap-
pears to be wide variation in the evaluation and management of febrile patients on
various hospital services. The purpose of this paper is to report our observations on
the evaluation of fever and the use of antibiotic treatment for febrile patients on the
surgery, medicine, gynecology, and pediatric services of a large university medical
center hospital. Rather than attempt to study the evaluation of specific diseases or
diagnostic hypotheses, we elected to study what happened when fever occurred,
regardless ofits presumed cause.
MATERIALS AND METHODS
Six wards of an 878-bed university hospital were surveyed daily. The units studied
were: (i) a 24-bed university service medical floor; (ii) a 30-bed private service
medical floor; (iii) a 30-bed university service surgical floor; (iv) a 30-bed private
service surgical floor; (v) a 27-bed pediatric floor with both private and university
service patients and with both medical and surgical patients cared for by the same
pediatric house staff; and (vi) a 29-bed gynecology floor including both private and
university service patients. All wards were simultaneously monitored for 1 month.
The gynecology service was surveyed for an additional month to obtain numbers of
patients comparable to theother services.
Each floor was visited daily, and all the vital sign data sheets maintained by the
nursing stafffor each patient were checked. Every patient whose temperature on any
one occasion reached or exceeded 100.40 F orally or 101.40 F rectally was entered
into the study.
'The Yale Studies of Patient Care is a program of clinical investigation initiated by the Section of
General Medicine ofthe Yale University School ofMedicine's Department of Internal Medicine. The pur-
pose of these studies is to describe and evaluate selected aspects ofpatient care. There are no constraints
upon the selection of topics except that they must focus upon the commonplace problems of medical
practice.
2Reprint requests to: Richard V. Lee, M.D., Chief of Medicine, Veteran's Administration Hospital,
3495 Bailey Avenue, Buffalo, N.Y. 14215.
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After the patients were discharged the charts ofall febrile patients were reviewed.
The following information was obtained: (i) patient's age and sex; (ii) duration ofhos-
pital stay; (iii) duration of fever: the febrile episode was considered finished when
followed by a 48-hr period during which the patient's temperature did not exceed
100.40 F orally or 101.4° F rectally; (iv) delay in recording the observation ofthe fever
in the doctor's progress notes; (v) highest temperature recorded; (vi) catheter
checks: for an intravenous catheter, the culture of the catheter or a comment in the
progress notes that the catheter site had been inspected constituted a catheter
check; for a urethral catheter, a urine culture was considered an appropriate check
for infections; (vii) antibiotic treatment either initiated or continued during the febrile
episode.
The data were analyzed by chi square and Student's t tests (1).
RESULTS
Six hundred and ninety patients were hospitalized on the observation floors during
the study (Table 1). Two hundred and thirteen of these patients (31%) were either
admitted with or developed fever during the observation period. The medical records
of 11 patients were unobtainable, and the data on 216 episodes offever were collected
from the 202 remaining charts.
Evaluation ofFever
A febrile episode was considered community acquired iffever occurred on the day
ofadmission, and hospital acquired ifthe fever developed later during the hospitaliza-
tion. Patients admitted to the surgical and pediatric services with community-ac-
quired fever received more thorough evaluation of their fevers than those who
developed fever in the hospital (Table 2). On the pediatric service, significantly more
fevers (P < 0.005) were noted in the charts and cultures obtained from patients with
community-acquired as opposed to hospital-acquired fevers. Community-acquired
fevers in surgical patients were more frequently noted than those fevers that
developed in hospital (P < 0.05), but there was no difference in obtaining microbio-
logic cultures. On the medical and gynecological services there were no significant
TABLE 1
Characteristics of Febrile Episodes
Medicine Pediatrics Surgery Gynecology Total
Numberofpatients 203 137 196 154 690
Numberofpatients with febrile
episodes 54 47 72 40 213
Number offebrile episodes
studied 53 47 77 39 216
Mean age (yr) 60.6 6.6 51.4 48.2
Sex ratio (M/F) 23/27 27/19 43/26 0/39
Number ofepisodes community
acquired 22 13 25 4 64
Number ofepisodes never noted 5 18 21 4 48
Numberofepisodes treated with
antiobiotics 33 18 37 21 109
Numberofepisodes treated but
never noted 2 4 5 1 12
Number ofepisodes treated but
not cultured 1 5 8 1 15
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TABLE 2
Differences between Evaluation ofCommunity-Acquired and Hospital-Acquired Fever
Community acquired Hospital acquired
Fever Cultures Fever Cultures
Fever not Cultures not Fever not Cultures not
noted noted taken taken noted noted taken taken
Surgery 22 3 18 7 34 18 31 31
Medicine 21 1 20 2 27 4 27 4
Gynecology 4 0 4 0 31 4 27 8
Pediatrics 13 0 12 1 16 18 12 22
60 4 54 10 108 44 97 55
Total (94%) (6%) (84%) (16%) (71%) (29%) (64%) (36%)
differences in noting fevers or culturing patients with community- and hospital-ac-
quired fevers.
There were definite interservice differences in record keeping (Table 3). Surgical
and pediatric patients were less likely to have their fevers noted in the chart by their
physician than were medical and gynecology patients. Delay in recognition offevers,
when fevers were noted by physicians, did not differ appreciably from service to
service. All fevers that were noted by physicians were noted within 5 days ofonset.
There were no significant differences in keeping records and obtaining cultures
between the university and private services.
There were significant (P < 0.001) differences in the evaluation offevers recorded
in the doctors' progress notes compared to those not noted by a physician; 82% of
noted fevers had cultures whereas only 30% ofunnoted fevers had cultures (Table 3).
There were significant differences in the extent and method ofevaluation offevers
above 102° F orally compared to temperatures below this level (Table4). On both the
surgical and pediatric services high fevers were more often noted in the doctors'
progress notes (P < 0.02). On the medical, surgical, and pediatric services, more
patients with high fever were cultured compared with patients with fever less than
102° F. On the gynecology service the height of fever did not influence the extent of
the evaluation offever.
Few patients on any service were examined at their intravenous catheter sites. Of
the 54 surgical patients with intravenous catheters during their febrile episodes, the
records of only two had comments about examination of the IV site in the progress
notes. Similarly, only two of the 30 medical, one of the 32 pediatric, and none of the
29 gynecology patients with intravenous catheters had notes in the chart indicating
that their catheter sites were checked as a possible sourceoftheir fever.
TABLE 3
Effect ofRecording Fever in Doctors' Progress Notes upon useofMicrobiologic Cultures
Fevers noted Fevers not noted
Cultures Cultures Cultures Cultures
taken not taken taken not taken
Surgery 43 13 6 15
Medicine 45 3 2 3
Gynecology 30 5 1 3
Pediatrics 19 10 5 13
137 31 14 34
Total (82%) (18%) (30%) (70%)
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TABLE 4
Effect of Height ofTemperature upon Evaluation of Febrile Episodes
Temperature < 102° F Temperature > 102° F
Fever Cultures Fever Cultures
Fever not Cultures not Fever not Cultures not
noted noted taken taken noted noted taken taken
Surgery 36 21 32 25 20 0 17 3
Medicine 24 4 22 6 24 1 25 0
Gynecology 24 4 20 8 11 0 11 0
Pediatrics 22 18 17 23 7 0 7 0
106 47 91 62 62 1 60 3
Total (69%) (31%) (59%) (41%) (98%) (2%) (95%) (5%)
Antibiotic Usage (TableS)
Fifty percent of the febrile episodes were treated with antibiotics or occurred when
patients were receiving antibiotics. Among the 107 febrile episodes not treated with
antibiotics, 66% were known to their doctors, as evidenced by comment in the clinical
record, and 53% were evaluated with cultures. Twelve of the 109 fevers treated with
antibiotics (11 %) were never noted in the doctors' progress notes. Fifteen of the anti-
biotic-treated febrile episodes (14%) were not evaluated with cultures.
Seventy percent of those with temperatures greater than or equal to 1020 F were
treated with antibiotics compared to 42% of those with temperatures less than
102° F. Sixty-seven percent of those with community-acquired fevers were treated
with antibiotics compared to 43% of those with hospital-acquired fevers. These
differences are statistically significant (P < 0.005).
There were no significant differences in antibiotic usage between the university and
private services.
COMMENT
The results of this study indicate that despite the belief that fever is a cardinal
manifestation of infectious disease, observing patients for fever and attempting to
find the cause of fever in hospitalized patients are often neither consistently nor
vigorously pursued. Thirty percent ofall febrile episodes were not evaluated with cul-
tures. Moreover, among patients with fever known to their physicians and recorded
in the progress notes 18% had no cultures. Edwards et al. (2) observed that cultures
were not obtained from 9% of suspected clinical infections on a medical service and
TABLE S
Use ofAntibiotics in Relation to Evaluation of Febrile Episodes
Antibiotics: yes Antibiotics: no
Fever Cultures Fever Cultures
Fever not Cultures not Fever not Cultures not
noted noted taken taken noted noted taken taken
Surgery 32 5 29 8 24 16 20 20
Medicine 31 2 32 1 17 3 15 5
Gynecology 20 1 20 1 15 3 11 7
Pediatrics 14 4 13 5 15 14 11 18
97 12 94 15 71 36 57 50
Total (89%) (11%) (86%) (14%) (66%) (34%) (53%) (47%)
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23% of those on a surgical service, even though the use of cultures was indicated. The
cause of this reluctance to initiate a careful clinical evaluation of the patient with
suspected infections is not well defined.
Absence of physician notation in the medical record was followed by a tendency
not to evaluate with cultures (70 versus 18% when episodes were noted) and to with-
hold treatment (75 versus 42%). Sufficient serious consideration of a febrile episode
to initiate physician documentation in the medical record was therefore more highly
correlated with appropriate cultural evaluation and subsequently by treatment with
antibiotics, whether appropriate or not. On the other hand, physicians wrote no notes
about starting treatment in 1 % of all antibiotic-treated fevers, and cultures were not
obtained before starting treatment in 14% of all antibiotic-treated fevers. Edwards et
al. (2), in their study of the utilization of culture reports, concluded that there is "no
consistent, logical approach to the use of bacteriologic culture results." They found
that the results of only 7% of cultures had any effect (initiation, change, or discon-
tinuation) on antimicrobial therapy. Other studies (3,4) have found that as many as
48 to 62% of hospitalized patients treated with antibiotics had no evidence of bac-
terial infection. These studies and our data indicate that the evaluation of the febrile
patient and the treatment of the febrile patient may proceed along mutually exclu-
sive and even contradictory paths despite the fact that treatment and evaluation are
frequently initiated simultaneously. We could also conclude from this study that
routine temperature taking is an ineffectual test because it is ignored by the ordering
physician in about one-fifth ofhospitalized patients.
In this study, surgeons and pediatricians tended to disregard elevated tempera-
tures, particularly if the oral temperature was less than 1020 F and if the febrile epi-
sode began during hospitalization. If the fever was community acquired and the oral
temperature greater than 102° F, all services took greater care in the evaluation of
the potential cause of the fever. The use of antibiotics of all services studied was also
more frequent when the oral temperature was greater than 1020 F or was community
acquired. Despite the hazards of nosocomial infection, 29% of hospital-acquired
febrile episodes were never recorded in the chart by physicians, and 36% had no cul-
tures taken. We should note that the majority of these unnoted, uncultured fevers
were briefand less than 102° F.
The extent of temperature elevation significantly affected the evaluation of fever
only on the surgical and pediatric services. It seems likely that the clinical expecta-
tion of fluctuating temperatures without infection among postoperative and pediatric
age patients raises the physician's threshold for initiating a search for the cause of
fever in hospitalized patients. Such clinical expectations do not seem to raise the phy-
sician's threshold for using antibiotics; 13 uncultured fevers were treated with anti-
biotics on the surgical and pediatric services.
Of particular concern to medical educators and evaluators of health-care quality
are the inadequacies in record keeping. The raw data, the physician's observations of
and comments about fever, were missing from the medical records of 22% of all
febrile patients, and the strategy of evaluation and management ofthe febrile patient
was often obscure. In this regard, the error of treating patients with antibiotics
without citing the reason for the use of such drugs is no different than the error of
ignoring the presence of fever entirely. The physician's management of the febrile
patient may be impossible to evaluate because there are neither data nor reasons
given in the medical record to document and explain his management plan. Failure to
record and evaluate febrile episodes and usage of antibiotics without appropriate
evaluation by physicians pose serious threats to adequate hospital infection control.
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The effect of these deficiencies upon the outcome of febrile episodes in hospitalized
patients needs to be explored. We did not examine relationships among the evalua-
tion of fever, the culture results, and the selection ofantibiotics. Further studies will
be necessary to answer questions about the effect of desultory record keeping upon
the utilization of bacteriologic data as manifested by selection of antibiotics. Simi-
larly, further studies are needed to evaluate patient benefit or morbidity resulting
from varying approaches to the evaluation of a febrile patient. Regardless, the data
from the present study indicate that the process of collecting data about fever and
the evaluation and management ofhospitalized febrile patients needs careful revision
and policing.
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